Interleukin-6 enhances expression of adenosine A(1) receptor mRNA and signaling in cultured rat cortical astrocytes and brain slices.
The inhibitory neuromodulator adenosine is released in the brain in high concentrations under conditions of exaggerated neuronal activity such as ischemia and seizures, or electroconvulsive treatment. By inhibiting neural overactivity, adenosine counteracts seizure activity and promotes neuronal survival. Since stimulation of adenosine A(2b) receptors on astrocytes induces increased synthesis and release of interleukin-6, which also exerts neuroprotective effects, we hypothesized that the effects of interleukin-6 and of adenosine might be related. We report here that stimulation with interleukin-6 of cultured astrocytes, of cultured organotypic brain slices from newborn rat cortex, and of freshly prepared brain slices from rat cortex induces a concentration- and time-dependent upregulation of adenosine A(1) receptor mRNA. This increased adenosine A(1) receptor mRNA expression is accompanied in astrocytes by an increase in adenosine A(1) receptor-mediated signaling via the phosphoinositide-dependent pathway. Since upregulation of adenosine A(1) receptors leads to increased neuroprotective effects of adenosine, we suggest that the neuroprotective actions of interleukin-6 and adenosine are related and might be mediated at least in part through upregulation of adenosine A(1) receptors. These results may be of relevance for a better understanding of neuroprotection in brain damage but also point to a potential impact of neuroprotection in the mechanisms of the antidepressive effects of chronic carbamazepine, electroconvulsive therapy, and sleep deprivation, which are all accompanied by adenosine A(1) receptor upregulation.